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changing 

recording layer, the second dielectric layer and a reflective heat 
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crystallization temperature of a material for the phase changing 
recording 

layer is at most 190°C and atomic ratios of α , β, 
&gamma ; , 

ficdelta; and &epsi; being in the below described ranges when the mean 
composition of the Ga-containing thin film layer and the material for 
the phase 

change recording layer is expressed by 

GaαGeβ InγSbδTe&epsi ; : 0 . Ol≤ α≤ 0.1, 
0 . Ol≤ β≤ 0.1, O≤ γ ≤ 0.1, 0 . 6≤ δ ≤ 0 . 85 
and 

&epsi ; =l-α -β -γ -δ . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Initialization is related with an easy optical information record medium capacity 
of this invention is large in more detail about an optical information record medium, and suitable [ this 
invention ] for the record in high playback ****. 
[0002] 

[Description of the Prior Art] A semi-conductor laser-beam exposure performs magnetic reversal to the 
optical information record medium in which informational record, playback, and elimination are 
possible using heat, the magneto-optic-recording method which carries out record elimination, and a 
crystal and an amorphous reversible phase change are used, and there is a phase change recording 
method in which record elimination is possible. The latter is characterized by single beam over-writing 
being possible and the optical system by the side of a drive being more simple, and is applied as a record 
medium about computer relation or image sound. 

[0003] Since it is easy to form an amorphous substance and a presentation segregation carmot break out 
easily due to repeat record as a record ingredient, what has the presentation the various compounds 
centering on chalcogen and near near the eutectic is used. The system which added Ag and In of mixture 
[ of GeTe and Sb2Te3 ] and Sb-Sb2Te3 pseudo-2 yuan to the system eutectic presentation is one of 
those are put in practical use. Especially the latter is clear in the profile of an amorphous part at high 
sensitivity, and is an ingredient suitable for high density record. The coimt of over- writing of JP,1 1- 
070738,A is high, and the optimal presentation ratio of an AglnSbTe the ingredient of 4 yuan excellent 
also in preservation dependability and the optimal lamination are indicated. Moreover, the preservation 
property is further raised by adding Cr or Zr. 

[0004] In recent years, while the appUcation to high density image recording expands a phase change 
light information record medium, much more high-speed over- writing implementation (7-17m/(s) which 
is 2-5X of the playback linear velocity of DVD-ROM) has come to be required. Crystallization of the 
recording layer ingredient at the time of mark elimination needs to be accelerated for implementation of 
high-speed over-writing. 

[0005] On the other hand, when a recording layer is set to formula XalphaSbbetaTegamma, after X was 
the mixture of In, Ga, or In and Ga, and alpha, beta, and gamma showed the rate of an atomic ratio, 
considered as the following range and crystallization speeding up [ of a recording layer ], it is known by 
optimizing the classes of a dielectric layer (protective layer) or reflective heat dissipation layer, those 
thickness, and the production approach that the above-mentioned technical problem will be solvable. 
According to 0.01<=alpha<=0.10.60<=beta<=0.90gamma=l-alpha-beta this invention persons* 
knowledge, the effectiveness of Ga which raises the crystallization rate of the recording layer ingredient 
at the time of mark elimination is very large, and it has become clear that it is an ingredient suitable for 
implementation of high-speed over- writing. 

[0006] However, according to examination of this invention persons, when the phase change light 
information record medium using the record ingredient which has Ga as a recording layer was designed 
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by the presentation in which high-speed over-writing is possible based on the above-mentioned 
presentation range, it turned out that it has the following problems. Namely, although initial 
crystallization which the phase change record ingredient which is in an amorphous state at the time of 
film production is heat-treated [ crystallization ] for a laser beam exposure etc., and crystaUizes a 
recording layer is generally required of a phase change type light information record medium The phase 
change light information record medium using the record ingredient which has Ga designed by the 
presentation in which high-speed over-writing is possible based on the above-mentioned presentation 
range Since it is hard to carry out melting recrystallization of what can perform mark elimination at a 
high speed till then once performing initial crystallization, the above-mentioned initial crystallization 
becomes very difficult. This is considered because crystallization at the time of initial crystallization 
becomes difficult when the crystallization temperature of a recording layer rises by addition of Ga. That 
is, in order to crystaUization speed up [ of a recording layer ], when Ga of need 10 daily dose was added, 
crystallization temperature rose sharply and had produced the problem that initialization became 
extremely difficult. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention solves such a conventional problem, it has the 
capacity more than DVD-ROM and an EQC, and initialization makes it the technical problem to offer an 
easy optical information record medium suitable for the record in 7 which is 2-5X of the playback linear 
velocity of DVD-ROM - 17 m/s. 
[0008] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result of 
repeating examination wholeheartedly paying attention to the average presentation containing the 
crystallization temperature of a recording layer ingredient, and Ga of a thin film layer and a recording 
layer ingredient, in order to solve the above-mentioned technical problem. 

[0009] Namely, according to this invention, it sets to the optical information record medium which has 
the 1st dielectric layer, the thin film layer containing Ga, a phase change recording layer, the 2nd 
dielectric layer, and a reflective heat dissipation layer at least on a substrate. When the average 
presentation of a thin film layer and a phase change recording layer ingredient which the crystallization 
temperature of this phase change recording layer ingredient is 190 degrees C or less, and contains Ga 
expresses with GaalphagermaniumbetalngammaSbdeltaTeepsilon, the optical information record 
medium characterized by the rate of an atomic ratio of alpha, beta, gamma, delta, and epsilon being in 
the following range is offered. 

0.01 <=alpha<=0. 10.01 <=beta<=0.10 <=gamma<=0.10.6 <=delta<=0. 85 epsilon=l -alpha-beta-gamma- 
delta [0010] And invention of a pubhcation is included in this invention at following the (1) - (9). 

(1) The optical information record medium with which this thin fihn layer containing Ga and this phase 
change recording layer have touched and which is a thing. 

(2) The optical information record medium with which this thin film layer containing Ga exists in the 
laser plane-of-incidence side at the time of initial crystallization to a phase change recording layer and 
which is a thing. 

(3) The optical information record medium whose thickness of this thin film layer containing Ga is 10% 
or less of the thickness of this phase change recording layer. 

(4) The optical information record medium whose thickness of this thin film layer containing Ga is 2nm 
or less. 

(5) The optical information record medium whose melting point of this thin fihn layer containing Ga is 

200-850 degrees C. 

(6) The optical information record medium this whose thin film layer containing Ga is an alloy with at 
least one element chosen fi-om germanium, Sb, Te, and In. 

(7) The optical information record medium this whose alloy is an alloy with Sb and/or Te. 

(8) The optical information record medium this whose alloy is an intermetallic compound. 

(9) The optical information record medium crystallized by the melting initialization approach by the 
laser beam the first stage. 
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[0011] 

[Embodiment of the Invention] The concrete basic configuration of the optical information record 
medium (it may only be hereafter called a record medium) of this invention On 0.6mm in the diameter 
of 12cm, and thickness, and a track pitch 0.74micrometer polycarbonate disk substrate with a guide rail 
It has the 1st dielectric layer, the thin film layer containing Ga, a phase change recording layer, the 2nd 
dielectric layer, and a reflective heat dissipation layer, and a polycarbonate disk with a diameter [ of 
12cm ] and a thickness of 0.6mm is fiirther pasted up through the organic protective coat formed on the 
reflective heat dissipation layer. And laser light is irradiated fi-om a substrate side and record playback is 
performed. 

[0012] Moreover, when the average presentation of a thin fihn layer and a phase change record 
ingredient layer which the crystallization temperature of a phase change recording layer ingredient is 
190 degrees C or less, and contains Ga expresses with 

GaalphagermaniumbetalngammaSbdehaTeepsilon, the rate of an atomic ratio of alpha, beta, gamma, 
delta, and epsilon is characterized by being in the following range. 

0.01 <=alpha<=0. 10.01 <=beta<=0.10 <=gamma<=0.10.6 <=delta<=0.85epsilon=l-alpha-beta-gamma- 
delta [0013] Here, crystallization temperature means the temperature crystaUized when the record 
ingredient thin film made to deposit on a substrate is heated with the programming rate of 10 degrees C / 
min by the gaseous-phase producing-film method represented by the spatter etc. After making the record 
ingredient thin film of about 200nm of thickness deposit by the spatter on a glass substrate, just by 
making it the shape of powder from a substrate mechanically, specifically, ******** and it are 
measured by the differential-thermal-analysis method. 

[0014] Initial crystallization of this phase change record medium will become rapidly difficult if the 
crystallization temperature of a recording layer ingredient exceeds 190 degrees C. Therefore, from a 
viewpoint which initializes easily, the low thing of crystallization temperature is desirable. On the other 
hand, Ga has the effectiveness of raising crystallization temperature greatly while raising the 
crystallization rate of a record ingredient. That is, although more ones of the amount of Ga(s) contained 
into the recording layer ingredient which a phase change record medium has from a viewpoint which a 
crystallization rate is raised and realizes high-speed over-writing are desirable, from a viewpoint which 
makes initial crystallization easy, little direction of Ga is desirable. 

[0015] In this invention, the thin film layer and phase change recording layer containing Ga form the 
mixed recording layer which has the average presentation which fiises at the time of initial 
crystallization by laser radiation, and is mixed by counter diffusion, consequently is expressed with the 
above-mentioned relation. That is, in this invention, since all the all [ a part or ] needed for the phase 
change record by 7 which is 2-5X of the playback linear velocity of DVD-ROM - 17 m/s are divided 
and included in the thin film containing Ga, the crystallization temperature of the phase change 
recording layer ingredient in an initial crystallization phase can be suppressed low, and initialization 
actuation can be performed easily. 

[0016] The average presentation of the crystallization temperature of the phase change recording layer 
ingredient before initial crystallization and the mixed recording layer after initial crystallization is 
performed by adjusting the presentation and thickness containing Ga of a thin film layer and a phase 
change recording layer. By thickening thickness of the thin fihn layer which increases Ga presentation 
occupied to the presentation of the thin film layer containing Ga, or contains Ga, it is possible to 
decrease the quantity of the amount of Ga(s) which a phase change recording layer contains, and to 
lower crystallization temperature. 

[0017] Among the configuration elements of a mixed recording layer, In and Ga raise the crystallization 
rate of a recording layer, and have the effectiveness which enables high-speed over- writing. Moreover, 
crystallization temperature is raised and it also has the effectiveness of raising preservation stability. 
Furthermore, germanium has the effectiveness of raising preservation dependability, a repeat property, 
and playback light stability. In addition, it may set to the average presentation of a mixed recording 
layer, and other elements other than germanium, Ga, Sb, Te, and In may be included to the 10%. For 
example, Ag etc. is mentioned. 
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[001 8] As for the thin film layer containing Ga, it is desirable that it is in contact with the phase change 
recording layer. By doing in this way, it becomes easy at the time of initial crystallization two-layer to 
mix according to counter diffusion, there is no fluctuation of the average presentation accompanying 
repeat record, and a good recording characteristic is acquired from the time of first time record. 
Moreover, as for the thin fibn layer containing Ga, it is desirable to exist in the laser plane-of-incidence 
side at the time of initialization to a phase change recording layer. The temperature rise by the laser 
radiation light at the time of initial crystallization [ / near the interface of the thin film layer and phase 
change recording layer containing Ga ] has a high direction near the interface of a part without heat 
dissipation by the reflecting layer, and laser plane of incidence. Therefore, two-layer mixing by counter 
diffusion becomes easy at the time of initial crystallization, and a good recording characteristic is 
acquired firom the time of first time record. 

[0019] As for the melting point of the thin film layer containing Ga, it is desirable that it is 200-850 
degrees C. When the melting point suits abnormality discharge at the time of film production as it is less 
than 200 degrees C, the fault of some targets fiising arises. Moreover, it becomes [ counter diffiision of 
the thin fikn layer which contains Ga at the time of initial crystallization, and a recording layer is not 
performed enough, but change a mixed presentation with repeat record, and / the recording characteristic 
in an initial stage ] unstable and is not desirable if 850 degrees C is exceeded. Only within the case 
where it is in the above-mentioned range, the treatment of a target can acquire a good recording 
characteristic easily. 

[0020] As for the melting point of the thin film layer containing Ga, it is desirable to adjust by 
considering as the layer which consists of an alloy with at least one element chosen fi-om germanium, 
Sb, Te, and In. Since it is used as a configuration element of a phase change ingredient fi'om the former, 
even if these ingredients serve as a mixed recording layer by the counter diffiision at the time of initial 
crystallization, there is little effect on a recording characteristic. Moreover, since the melting point is 
1000 degrees C or less, it becomes easy to produce [ of the target for sputtering fihn production used as 
the radical of the thin film layer containing Ga ] any element. 

[0021] Among alloys with at least one element chosen from germanium, Sb, Te, and In, it is desirable 
that it is an alloy with Sb and/or Te. Sb and Te are the principal components of a phase change 
ingredient, by forming the alloy beforehand before the counter diffusion at the time of initialization, in a 
mixed presentation, the addition effectiveness of Ga is made certainly, and a good recording 
characteristic is acquired. 

[0022] Moreover, as for the alloy with at least one element chosen from germaniimi, Sb, Te, and In, it is 
desirable that it is an intermetallic compound. Even when the gap with the target presentation used as the 
radical of the thin fihn layer containing Ga which originates in the difference in the spatter yield of an 
element and is produced, and the produced thin film presentation can also be suppressed, and film 
production is repeated and it takes to advance of target erosion, a presentation change with time does not 
arise. For this reason, the medium supply which a property did not vary by presentation dispersion for 
every film production, and was stabilized is attained, as an intermetallic compound ~ Ga3Te2, GaTe, 
and Ga2 — Te3, GaTe3, GaSb, etc. are mentioned. 

[0023] the thickness of the thin film layer containing Ga — this 10% or less of record layer membrane 
thickness - more - desirable - 5% or less ~ it is . Moreover, it is desirable that Ga thin fihn layer 
membrane thickness is 2nm or less. It becomes [ counter diffusion of the thin film layer which contains 
Ga at the time of initial crystallization, and a recording layer is not performed enough, but change a 
mixed presentation with repeat record, and / the recording characteristic at the time of early repeat 
record ] unstable and is not desirable if thicker than this. 

[0024] In this invention, carbide, such as sulfides, such as nitrides, such as a metallic oxide of SiOx, 
ZnO, Sn02 and aluminum 203, Ti02 and In 203, MgO and Zr02, and Ta205 grade, Si3N4, and AIN, 
TiN, BN, ZrN, and ZnS, TaS4, SiC and TaC, and B4 C, WC, TiC, and ZrC, is mentioned as the 1st and 
2nd dielectric layers (protective layer). These ingredients can be alone used as a protective layer, and 
can also be used as mixture. For example, as mixture, ZnS, SiOx, and Ta 205 and SiOx are mentioned. 
These ingredients physical properties have adhesion with thermal conductivity, the specific heat, a 
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coefficient of thermal expansion, a refi-active index and a substrate ingredient, or a recording layer 
ingredient etc., are high, and are small, and it is required that adhesion is good. [ of a coefficient of 
thermal expansion ] [ of the melting point ] Especially the 2nd dielectric layer influences a repeat over- 
writing property. 

[0025] The thickness of the 1st dielectric layer has desirable 75-200nm as range of 50-250nm. It 
becomes the fall of an environment-resistant protection feature, a heat-resistant fall, and the fall of 
******** and is not desirable if it becomes thinner than 50nm. If it becomes thicker than 250nm, since 
fibn exfoliation and a crack arise by the rise of film temperatiu-e or the fall of the sensibility at the time 
of record is brought about, in the fihn production process by a spatter etc., it is not desirable. The 
thickness of the 2nd dielectric layer considers as the range of 10-lOOnm, and its 15-50nm is desirable. 
Thermal resistance falls and is not fundamentally desirable if thinner than lOnm in the case of the 2nd 
dielectric layer. If lOOnm is exceeded, an over- writing property will worsen repeatedly by the fall of the 
fall of record sensibility, the fibn exfoliation by the temperature rise, deformation, and heat dissipation 
nature. 

[0026] As a reflective heat dissipation layer, the simple substance of the ingredient mainly concerned 
with metals, such as aluminum, Au, Cu, Ag, Cr, Sn, Zn, In, Pd, Zr, Fe, Co, nickel. Si, germaniiun, Sb, 
Ta, W, Ti, and Pb, an alloy, or its mixture can be used. Two or more laminatings of a metal, a different 
alloy, or different mixture may be carried out if needed. It is important for this layer to carry out 
stripping of the heat efficiently, and 30-250nm of thickness is 50-1 50nm preferably. Although 
sensibility is good if heat dissipation effectiveness is too large when thickness is too thick, and 
sensibility worsens and is too thin, a repeat over-writing property worsens. As a property, thermal 
conductivity is high and it is required in high-melting that adhesion with a protective layer ingredient 
should be good etc. 
[0027] 

[Example] Although an example is given and this invention is explained in more detail hereafter, this 
invention is not limited at all by these examples. In addition, evaluation of record playback was 
performed in the recording density of 0.267micrometers/bit, and an EFM+ modulation technique using 
the wavelength of 660nm, and the pickup head of NA0.65. Records were linear velocity 7 and 12, 17 
m/s, 13-15mW [ of record power ], and bias power 0.2mW, and 6-8mW of elimination power, and 
record strategy was optimized according to each disk or linear velocity, and was performed. All 
playbacks were carried out by linear velocity [ of 3.5m/s ], and power 0.7mW. Record strategy is 
typically shown in drawing 1 , and the relation between linear velocity and a reflection factor is shown 
in it at drawing 2 . 

[0028] On example 1 substrate, 80 (Si02) 20 as the 1st dielectric layer (ZnS) 60nm, Ga50Te50 (melting 
pomt of 835 degrees C) as a thin film layer containing Ga L5nm, germanium3.2Ga2.5Inl.lSb79Tel4.2 
(crystallization temperature of 185 degrees C) as a recording layer 19nm, As the 2nd dielectric layer 
(ZnS), as 14nm and a reflective heat dissipation layer, AlTil40nm was prepared in this order, was 
respectively formed by the spatter, and 80 (Si02) 20 were disk-ized. Incidence of the laser light was 
carried out for this disk fi-om the substrate side using aperture ImicrometerxlOOmicrometer laser, and 
initial crystallization was performed with the output of 680m W, delivery of 36 micrometers, and the 
linear velocity of 3m/s. The reflection factor after initialization is 20%, and initial crystallization 
uniform reflection factor distribution within a periphery and good was performed. In addition, when ICP 
analysis of the average presentation of a thin film layer and a recording layer which contains Ga after 
initial crystalUzation was carried out, it was germanium3.0Ga6.0Inl.0Sb73.2Tel6.8. When the 
recording characteristic was evaluated, the jitter was able to perform record also with as good base of 
7% and modulation as 60% or more with each linear velocity. Moreover, the rise of a jitter is less than 
2%, and change did not have 5000 over-writing in modulation. Playback light stability was 0.8mW and 
100,000 times, and the rise of a jitter was 1%. 

[0029] The order of fibn production of the thin fihn layer and recording layer which contain Ga in 
example 2 example 1 was replaced, and the film was produced on the substrate in order of the 1st 
dielectric layer, a recording layer, the thin fihn layer containing Ga, the 2nd dielectric layer, and a 



http://www4.ipdI.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



5/31/06 



• * JP,2002-331758,A [DETAILED DESCRIPTION] 



Page 6 of? 



reflective heat dissipation layer. When initial crystallization was performed like the example 1, the 

reflection factor after initialization is 20%, and initial crystallization uniform reflection factor 
distribution within a periphery and good was performed. However, when the recording characteristic 
was evaluated, as compared with the case of an example 1, the jitter in each linear velocity was 
increasing about twenty percent from the first time to about 10 times. By probably having prepared the 
thin film layer containing Ga in the opposite side with the laser plane-of-incidence side at the time of 
initialization to the phase change recording layer, at the time of initial crystallization, a temperature rise 
[ / near the interface of the recording layer at the time of record and the thin film layer containing Ga ] is 
small, and both counter diffusion is not fully performed, but this is considered because there was 
presentation change of a mixed recording layer from the first time at the time of 10 times record. 
[0030] Thickness of the thin film layer which contains Ga in example 3 example 1 was set to 2.6nm, and 
the presentation of a recording layer was set to germanium3.2Gal.lSb83.0Tel2.7 (crystal temperature 
of 165 degrees C). Initial crystallization was performed on the same conditions as an example 1 to this 
disk. The reflection factor after initialization is 20%, and initial crystallization uniform reflection factor 
distribution within a periphery and good was performed. However, when the recording characteristic 
was evaluated, as compared with the case of an example 1, the jitter in each linear velocity was 
increasing about ten percent from the first time to about 10 times. Probably, since the thickness of the 
thin film layer containing Ga is the thickness often percent or more of the thickness of a recording layer, 
both counter diffusion is not fiiUy performed at the time of initial crystallization, but this is considered 
because there was presentation change of a mixed recording layer from the first time at the time of 10 
times record. 

[0031] In example 4 example 1, Ga80germanium20 (melting point of 600 degrees C) was set to 1.5nm 
as a thin film layer containing Ga, and germanium2.0Ga2.5Inl.0Sb76Tel8.5 (crystallization 
temperature of 175 degrees C) was set to 19nm as a recording layer. Film production was repeated, the 
disk of 1000 sheets was produced, and initialization and evaluation of a disk were performed for every 
product made from 100 sheet. Moreover, the component analysis of the thin film layer which contains 
Ga for every 100-sheet production was performed. When initial crystalUzation was performed on the 
same conditions as an example 1, the reflection factor after initializing any media is 20%, and initial 
crystallization uniform reflection factor distribution within a periphery and good was performed. 
However, when the recording characteristic in each linear velocity is evaluated, the property of a disk 
varied every 100th sheet and the jitter in each linear velocity has exceeded 10% depending on a disk. 
When the result of the component analysis of the thin film layer containing Ga performed for every 100- 
sheet production was seen, dispersion in a presentation was seen every 100 sheets. 
[0032] The presentation of a recording layer was set to average presentation 

germanium3.0Ga6.0Inl.0Sb73.2Tel6.8 after initial crystallization in an example 1, without preparing 
the thin film layer which contains Ga in example of comparison 1 example 1 . At this time, the 
crystallization temperature of a recording layer was 210 degrees C. Initial crystallization was performed 
on the same conditions as an example 1 to this disk. Circumferential internal division cloth dispersion of 
a reflection factor was large, crystallization was partially imperfect, and many parts where a reflection 
factor is low were seen. 

[0033] When the recording characteristic was evaluated like the example 1, the jitter has crossed the 
base of 10% with each linear velocity, and the good recording characteristic was not acquired. Since the 
crystallization temperature of a recording layer is as high as 210 degrees C, this is considered because 
initial crystallization was not performed smoothly. 

[0034] In example of comparison 2 example 1, initial crystallization was performed by lamp annealing. 
When initial crystaUization was performed on the same conditions as an example 1, the reflection factor 
after initiaHzing any media is 20%, and initial crystallization uniform reflection factor distribution 
within a periphery and good was performed. However, when a recording characteristic is evaluated, the 
jitter in each linear velocity has exceeded 10% sharply. This is considered because counter diffusion of 
the thin film layer and phase change recording layer which contain Ga at the time of initialization 
probably was not performed and a desired average presentation was not reached. 
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[0035] 

[Effect of the Invention] According to this invention, the place which contributes to the field which it 
has the capacity more than DVD-ROM and an EQC, initialization is provided with an easy optical 
recording medium even when it is suitable for the record in 7 which is 2-5X of the playback linear 
velocity of DVD-ROM - 17 m/s, and performs record of optical information, playback, and elimination 
is very large. 



[Translation done.] 
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